The speed of neuronal information processing depends on neuronal firing frequency. Here, we describe the evolutionary advantages and ubiquitous occurrence of high-frequency firing within the mammalian nervous system in general. The highest firing frequencies so far have been observed at the cerebellar mossy fiber to granule cell synapse. The mechanisms enabling highfrequency transmission at this synapse are reviewed and compared with other synapses. Finally, information coding of high-frequency signals at the mossy fiber synapse is discussed. The exceptionally high firing frequencies and amenability to high-resolution technical approaches both in vitro and in vivo establish the cerebellar mossy fiber synapse as an attractive model to investigate high-frequency signaling from the molecular up to the network level.
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Advantages and Disadvantages of High-Frequency Rate Coding
The capacity for rapid information processing in the mammalian nervous system has been optimized by natural selection. As a consequence, processing of, for example, sensory afferents from whiskers [1] or the cochlea [2] features a temporal precision in the microsecond range in response to specific stimuli. A variety of neuronal mechanisms have evolved to process information rapidly. Here, we focus on the amazing ability of neurons to fire trains of action potentials (APs) and transmit information at high frequency (defined as frequencies well above 100 Hz). Other mechanisms, such as rapid axonal AP conduction and a short synaptic delay, are also essential for rapid information processing, but are not addressed in detail here. We argue that highfrequency transmission has evolutionary advantages ( Figure 1 ) and occurs ubiquitously in the mammalian central nervous system (CNS, Figure 2 ). We further suggest that the cerebellar mossy fiber bouton (cMFB) to granule cell (GC) synapse is an ideal model to analyze high-frequency signaling. The mechanisms underlying high-frequency transmission are discussed and compared with other synapses (Figures 3 and 4; Box 1) . Finally, the function of high-frequency information coding in vivo at the cMFB-GC synapse are discussed ( Figure 5 ). Note that our argumentation does not conflict with the fact that information processing occurs on a variety of timescales and that many neurons of the CNS are optimized for efficient processing of slow signals.
The Role of Firing Frequency for Neuronal Information Processing
What is the general significance of firing frequency for neuronal information processing? In principle, a single neuron can encode information as the average firing rate (referred to as rate coding; see Glossary) and/or as the exact timing of spikes in a pulse train (i.e., the temporal sequence, referred to as temporal coding). Burst coding can be considered as an additional mode of information coding [113] . At the level of a population of neurons, information may be Trends High-frequency neuronal action potential firing (>100 Hz frequency) occurs ubiquitously throughout the mammalian CNS. However, the detection and analysis of high-frequency neuronal signaling can be precluded by several technical reasons.
Recent studies using high-resolution methods revealed remarkable speed of synaptic transmission at central synapses, reaching the kilohertz frequency range.
At the cerebellar mossy fiber to granule cell synapse, the highest firing frequencies so far have been observed and high-resolution in vitro and in vivo studies are feasible. This synapse could thus serve as a prototype for high-frequency transmission.
Despite surprisingly limited knowledge about and inconsistent definitions of fundamental synaptic parameters, a framework seems to emerge that establishes how synapses are tuned for high-frequency transmission. 
